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H
uman cytomegalovirus (HCMV) is a widespread opportunistic pathogen that rarely causes clinical manifestations in the healthy population; however, HCMV infection of immunocompromised individuals, such as transplant recipients or AIDS patients, is associated with serious and life-threatening diseases (1) (2) (3) .
In human stem cell transplant (HSCT) recipients, a primary infection with HCMV or reactivation of HCMV from persistently infected cells can lead to multiorgan disease, including hepatitis, pneumonia, gastroenteritis, and encephalitis, accounting for considerable mortality, particularly in HCMV-seropositive (R ϩ ) patients (4) . After solid-organ transplantation (SOT), clinical disease is most common during primary HCMV infection of a seronegative individual receiving an organ from an HCMV-seropositive donor (D ϩ R Ϫ ). The most common clinical presentation is HCMV syndrome (fever, arthralgias, myalgias, and myelosuppression), though clinical disease may also present with evidence of end organ involvement, such as gastrointestinal disease or pneumonia, which is associated with increased morbidity and mortality and poor long-term outcomes after SOT (5, 6) .
HCMV is also the most common and most severe viral opportunistic infection in patients with HIV infection. Over 90% of all patients with HIV infection are seropositive for HCMV, and the virus can reactivate when the body's immune defenses are low, as can be seen in patients with AIDS (2) . Before the availability of highly active antiretroviral therapy (HAART), up to 40% of HIVinfected patients developed HCMV disease, most commonly manifested as retinitis leading to blindness (7, 8) . Following initiation of HAART, the incidence of HCMV disease has decreased dramatically due to the reconstitution of humoral immunity against HCMV. However, for patients experiencing HAART failure (limited access to HAART, intolerable HAART regimens, poor compliance, or HIV resistance), the occurrence of HCMVassociated diseases remains a therapeutic challenge (2, 9, 10) . In addition, evidence is emerging that accelerated aging and immunosenescence observed in HIV-HCMV-coinfected individuals during HAART is associated with asymptomatic HCMV replication (11, 12) .
Current therapeutic options for the prevention and treatment of HCMV infections are limited to nucleoside analogues, e.g., oral or intravenous ganciclovir (GCV) or its oral prodrug, valganciclovir, together with the second-line treatments, foscarnet (FOS), cidofovir (CDV), and acyclovir (ACV) (the last drug is approved only for the prophylaxis of HCMV infections in SOT patients in a limited number of countries). Although these products are effective antivirals, all current treatments for HCMV are limited by dose-related toxicities, such as myelosuppression, neutropenia, and nephrotoxicity, which may eventually lead to treatment failure (3, 13, 14) . Moreover, since all the drugs act by inhibiting the viral DNA polymerase pUL54, another treatment concern is the emergence of drug-resistant virus due to prolonged and repeated therapy. This is of particular relevance, since cross-resistance to all approved anti-HCMV drugs is increasingly observed (15) (16) (17) .
Letermovir (also known as AIC246 or MK-8228) is a new, efficacious, first-in-class anti-HCMV drug currently being developed for the prevention of HCMV disease in immunocompromised transplant patients (18) (19) (20) . In contrast to all the anti-HCMV drugs marketed, letermovir's novel mechanism of action targets the pUL56 subunit of the viral terminase complex and thus interferes with viral DNA maturation and packaging (21) . Owing to the absence of a human counterpart for the viral terminase enzyme, the drug appears to have the advantage of reduced toxicity, due to the unlikely prospect of mechanism-based side effects. In fact, its novel mode of action not only appears to avoid the toxicities seen with the nucleoside analogues (19, 20) , but also offers new treatment options for patients infected with HCMV strains resistant to approved antivirals. The latter drug property is strongly supported by in vitro data, as well as initial clinical data relating to letermovir use in a lung transplant patient infected with a multiresistant HCMV strain (18, (22) (23) (24) .
Combining antiviral agents with different mechanisms of action is a proven strategy to increase antiviral potency, provided that the antiviral effects of the combined drugs are at least additive and without a concomitant increase in cytotoxicity. Although letermovir retains full efficacy against infections with HCMV variants resistant to approved anti-HCMV drugs, combination therapies including letermovir might be indicated in the future for special medical conditions, such as resistant infections in hard-totreat compartments like the central nervous system (CNS) (25, 26) , a clinical manifestation predominantly seen in HIV-HCMVcoinfected patients (2, 12, 27) . Given this, we sought to determine the potential for combining letermovir with approved anti-HCMV and anti-HIV drugs and to explore whether letermovir represents a therapeutic option for HIV-HCMV-coinfected patients.
In the present study, we used two-drug combination experiments in order to analyze the in vitro efficacy of letermovir in combination with (i) approved HCMV polymerase inhibitors and (ii) a selection of anti-HIV agents representing the majority of currently marketed drug classes. Our results show that none of the tested drug combinations antagonized letermovir efficacy or vice versa and thus suggest that letermovir offers the potential for combination therapy with both approved anti-HCMV and anti-HIV drugs.
MATERIALS AND METHODS
Cells, cell culture, and viruses. Normal human dermal fibroblasts (NHDFs) were purchased from Clonetics (no. CC-2511) and were cultured as described previously (18) . The human T cell line MT-4 was obtained from the NIH AIDS Research and Reference Reagent Program (no. 120) and was cultured in RPMI 1640 medium as described previously (28) . The HCMV AD169-derived recombinant virus RV-HG was reconstituted from HCMV-BAC pHG, kindly provided by E. Borst and M. Messerle (29) . Inserted in the unique short region, HCMV-BAC pHG contains an enhanced green fluorescent protein (EGFP) reporter gene expressed under the control of the major immediate-early promoter (30) . HCMV stocks were propagated using NHDFs and titrated by means of IE1p72 fluorescence, as described previously (31, 32) . The HIV-1 strain LAI, obtained from the NIH AIDS Research and Reference Reagent Program (no. 2522), was propagated using MT-4 cells and titrated in an endpoint dilution assay using MT-4 cells and the alamarBlue cell viability assay (Invitrogen, Germany).
Antiviral compounds.
Letermovir was synthesized at the medical chemistry department of Bayer Pharma AG, Wuppertal, Germany, and stored as a 50 mM stock solution in dimethyl sulfoxide (DMSO) for in vitro use. The intravenous formulations of ganciclovir (Cymevene; Roche), foscarnet (Foscavir; AstraZeneca), cidofovir (Vistide; Gilead), and acyclovir (Zovirax; GlaxoSmithKline) were used as 50 mM solutions in 0.9% saline. Efavirenz (Sustiva; BMS), etravirine (Intelence; Tibotec), nevirapine (Viramune; BI), atazanavir (Reyataz; BMS), ritonavir (Norvir; Abbott), darunavir (Prezista; Tibotec), and lopinavir (Kaletra; AbbVie) were extracted from commercial formulations. Emtricitabine was purchased from AK Scientific Inc. (USA). Tenofovir and rilpivirine were purchased from Beta Pharma Co. Ltd. (China) and Medicilon Inc. (China), respectively, and raltegravir and elvitegravir were purchased from Selleck Chemicals LLC (USA). All anti-HIV drugs were stored as DMSO stock solutions for in vitro use. The clinically relevant therapeutic drug concentration in human serum for letermovir was deduced from pharmacokinetic studies in patients (unpublished data), and the respective maximum therapeutic concentrations for anti-HIV drugs were calculated from maximum concentrations of drug in serum (C max values) taken from "PK fact sheets" (http://www.hiv-druginteractions.org) (see Table 3 ).
Preparation of drug combination matrices and antiviral and cytotoxicity assays. Combinations of letermovir with approved anti-HCMV compounds were prepared in a checkerboard fashion, as described previously (33) . For each drug combination, the two compounds were prepared separately by serial 3-fold dilution and were mixed in 96-well plates (without using the edges of the plates) to create a two-dimensional matrix of single and combined diluted drugs. Five concentrations of letermovir, starting at a maximum concentration of 0.036 M (9 times the 50% effective concentration [EC 50 ]), were tested in all possible combinations with seven concentrations of the other anti-HCMV drugs, starting at a maximum drug concentration 9 to 27 times the EC 50 . For the single-drug dilutions, the concentrations in the middle of the series were defined as the EC 50 s of the corresponding drugs. In order to test for putative drug interactions of letermovir with selected anti-HIV drugs, a fixed dose of the drug at a clinically relevant concentration (C max ) (see Table 3 ) was combined with serial 3-fold letermovir dilutions at concentrations spanning and including the EC 50 and vice versa. In parallel, an identical dilution series was prepared for each active drug alone.
The antiviral effects of the drug combinations on HCMV replication were determined by a sensitive and reproducible fluorescence reduction assay closely correlated with plaque reduction assays (18, 22) . Briefly, NHDFs cultured in black 96-well plates (Greiner Bio-One, Germany) were infected with the green fluorescent protein (GFP)-expressing virus RV-HG at a multiplicity of infection (MOI) of 0.2. After adsorption, the virus inoculum was replaced with medium containing the test compound combinations described above. The plates were incubated at 37°C for 7 days before GFP units (GFPU) were determined for each well by a chargecoupled-device camera-based fluorescence detector (FluoBox; Bayer Technology Services GmbH, Leverkusen, Germany). The effect on HIV-1 replication was measured by determining the HIV-1 cytopathic effect using an alamarBlue cell viability assay (28) . Briefly, MT-4 cells were infected with HIV-1 LAI (MOI ϭ 0.01) and incubated in 96-well plates with medium containing the test compound combinations described above for 5 days at 37°C and 5% CO 2 before alamarBlue reagent was added. The fluorescence signal in each well was measured after 3 h at 550 and 595 nm using a SpectraFluor Plus fluorescence reader (Tecan, Germany). Each two-drug combination was tested 5 times in at least three independent experiments, and for each combination, a concurrent cytotoxicity study was performed with uninfected cells and matched drug exposure. Potential synergistic cytotoxicity was assessed by determination of the viability of uninfected cells using the alamarBlue cell viability assay as described by the manufacturer.
Statistical evaluation of drug combination effects. To assess the antiviral effects of different HCMV drug combinations, (i) volumes of synergy or antagonism were assessed according to the Bliss independence method described by Prichard and Shipman (33) and (ii) combination indices (CIs) were calculated according to the Loewe additivity method described by Chou and Talalay (34) . For the Bliss independence model, the raw data were analyzed at the 95% confidence level using the MacSynergy II software developed by Prichard and Shipman (33) . The program uses the independent-effects definition of additive interactions, meaning that theoretical additive interactions are calculated from the dose-response curves for each drug alone. This calculated additive surface, which represents predicted or additive interactions, is then subtracted from the experimentally determined dose-response surface to reveal regions of nonadditive activity. The resulting surface appears as a horizontal plane at 0% inhibition above calculated if the interactions are merely additive (no interaction). Any peaks above this plane of additivity indicate synergism, and any depressions below the plane indicate antagonism. The volumes of the peaks/depressions were calculated to quantify the effect of the drug combination on antiviral activity (synergy/antagonism volumes [M 2 %]). For these studies, the synergy/antagonism volumes (M 2 %) of drug combinations were defined as follows: values of less than Ϫ100 reflect strong antagonism, values in the range of greater than or equal to Ϫ100 to less than or equal to Ϫ50 indicate slight antagonism, and values between greater than Ϫ50 and less than ϩ50 were considered additive. Volumes of greater than or equal to ϩ50 to less than or equal to ϩ100 and of greater than ϩ100 were considered slight and strong synergism, respectively (35) . For the Loewe additivity evaluation, experimental data were analyzed with software (CalcuSyn; Biosoft, Cambridge, United Kingdom) based on the method of Chou and Talalay (34, 36) . In the first step, the program converts the dose-effect curves for each drug or drug combination to median effect plots (36) . A CI for each experimental combination is then calculated by the following formula: (37) . Drug combinations were analyzed at three different fixed drug ratios spanning and including the approximate ratio of their EC 50 s (see Tables 2 and 3 ).
To assess the potential impact of anti-HIV drugs on the anti-HCMV activity of letermovir and vice versa, EC 50 s were calculated from fixeddose drug combinations and single-drug dilutions (see above) using nonlinear regression curve fitting with a variable slope (GraphPad Prism 4.0; GraphPad Software Inc., La Jolla, CA, USA). EC 50 ratios were calculated as follows: EC 50 of letermovir alone divided by EC 50 of letermovir plus anti-HIV drug (anti-HCMV activity) or EC 50 of anti-HIV drug alone divided by EC 50 of anti-HIV drug plus letermovir (anti-HIV activity). Shifts in the EC 50 of the active drug of Ͼ2.5 in the presence or absence of the inactive drug were considered potential drug-drug interactions.
RESULTS

Two-drug combinations of letermovir with approved anti-HCMV compounds.
In vitro two-drug combination experiments are widely used to identify drug combinations that give enhanced antiviral effects or to exclude combinations with antagonism in either or both directions (36) . Accordingly, we sought to evaluate the antiviral effects of combining letermovir singly with all currently approved drugs for treatment or prevention of HCMV infections: GCV, CDV, FOS, and ACV. For this, human fibroblasts infected with a GFP-expressing HCMV strain (RV-HG) were treated with various concentrations of the cleavage/packaging inhibitor letermovir, one of the currently approved polymerase inhibitors, or the two drugs in combination. The drugs were titrated in a checkerboard fashion so that synergy/antagonism volumes and CIs could be determined from the same data set (see below). HCMV inhibition was determined 7 days postinfection (p.i.) by quantification of GFP units in the infected cells. As shown in Fig.  1A to D, top (see Table 3 ), letermovir and the tested polymerase inhibitors were effective inhibitors of HCMV replication when used as single agents, and combinations of the drugs were even more effective. In addition, in concurrent viability assays, none of the tested two-drug combinations showed synergistic cytotoxicity within the range of drug concentrations examined (Fig. 1A to D,  bottom) .
In order to assess whether the observed antiviral activities of the drug combinations were synergistic, antagonistic, or simply additive, the experimental data shown in Fig. 1 were analyzed with the two predominant models for defining drug interaction: Bliss independence and Loewe additivity (38) . For the Bliss independence method, data were evaluated with the MacSynergy II program, which displays synergy and antagonism as peaks above or below a predicted additive plane in a 3-dimensional graph (33) . Figure 2 shows a representative experiment for each of the drug combinations analyzed. The corresponding mean synergy and antagonism volumes at the 95% confidence level from at least three independent combination experiments are summarized in Table  1 . The calculated synergy and antagonism volumes for all tested two-drug combinations were well within the range of Ϫ50 to ϩ50 M 2 %. Thus, by definition, all combinations were scored as additive and yielded no antagonism.
Comparable results were obtained when data were analyzed by the Loewe additivity model (Table 2 ). In this model, the antiviral effects produced by the combinations of letermovir with the different polymerase inhibitors at various fixed ratios of concentrations were compared to those produced by letermovir or the respective polymerase inhibitor alone (34, 36) . CIs were computed at the EC 50 , EC 75 , and EC 90 levels using CalcuSyn software (Biosoft). Since large effects are thought to be more therapeutically relevant than small effects, the CI wt (see Materials and Methods) was calculated, in addition (36, 39) .
As summarized in Table 2 , combinations of letermovir with GCV or CDV at three different ratios yielded consistently additive responses, with CI wt s of 0.88 to 1.2. Overall additive CI wt s were also obtained for the combination of letermovir with ACV, although at one of the three tested drug ratios (1:15,000), weakly antagonistic values (Ͼ1.2) were seen at the higher levels of HCMV inhibition. However, none of the respective CI values (1.21 Ϯ 0.11 and 1.26 Ϯ 0.12 [ Table 2 ]) was significantly outside the 0.8 to 1.2 range, which is considered to indicate additivity (37) . The CI wt s for the letermovir-FOS combination were consistently just above 1.2 at all three drug ratios, with individual CIs ranging from additive to weak antagonism at the higher effective doses. Taken alone, this suggests a minor antagonistic response, which stands, however, in contrast to the clear additive drug interaction observed with the McSynergy evaluation (compare Table 1 ). In summary, taking into account both the Loewe and Bliss models, the antiviral interactions between letermovir and GCV, CDV, or ACV were generally additive, and the same appears to be the case for FOS, though there was a slight discrepancy between the two models.
Two-drug combinations of letermovir with approved HIV compounds. As outlined in the introduction, almost all individuals with HIV infection are coinfected with HCMV, and reactivation of the virus is still a major cause of morbidity and mortality in patients with AIDS (2). Therefore, we sought to gain initial insights into the efficacy and toxicity of letermovir when coadmin-istered with currently approved anti-HIV drugs and vice versa. Following current guidelines, we used at least two representatives of each class of antivirals (40) . Accordingly, combinations of letermovir with selected nucleoside reverse transcriptase inhibitors (NRTIs) (emtricitabine and tenofovir), nonnucleoside reverse transcriptase inhibitors (NNRTIs) (efavirenz, etravirine, nevirapine, and rilpivirine), proteinase inhibitors (atazanavir, darunavir, lopinavir, and ritonavir), and integrase inhibitors (raltegravir and elvitegravir) were assessed using in vitro activity studies against HCMV and HIV-1. Given that none of the tested HIV drugs has antiviral activity against HCMV (data not shown) and letermovir is not active against HIV-1 (22), HCMV-HIV twodrug combinations could not be assessed by the Loewe or the Bliss model (36, 38) . Alternatively, we created composite dose-response curves and determined whether the EC 50 of the active inhibitor letermovir alone was affected by adding a clinically relevant fixed dose of a second, noninhibitory HIV compound and vice versa. The concentration of the "inactive" drug in the combination was chosen on the basis of the maximum clinically therapeutic levels of the respective drug in human serum (C max ). Table  3 summarizes the individual EC 50 s for the active drug alone and depicts the therapeutic drug concentration that was applied if the compound was given as the "inactive" combination partner. drug combinations compared with the EC 50 determined for the active drug alone. We found that the in vitro anti-HCMV activity of letermovir was not significantly modified in the presence of any of the tested HIV drugs administered at near-physiological plasma drug concentrations (Fig. 3A) , suggesting no interaction of the compounds (inertism). On the other hand, we also determined the effect of a therapeutic dose of letermovir (3 M) on the anti-HIV efficacies of the tested antiretroviral drugs. Figure 3B shows that the maximal anti-HIV EC 50 change observed in the presence of letermovir was 1.4-fold for the nevirapine-letermovir combination. Thus, these results indicate drug inertism. Of note, all combination studies included concurrent evaluations of cell viability (data not shown) to exclude nonspecific effects.
Taken together, all the analyzed two-drug combinations described in this report showed additive effects (HCMV drug combinations) or demonstrated inertism (HIV drugs). Importantly, none of the tested combinations yielded significant antagonism.
DISCUSSION
Combination therapy has emerged as a powerful approach to HIV treatment, particularly if the drugs in the combination have different modes of action. Accordingly, a similar approach is taken in . The plots were generated using MacSynergy II software (33) . The x and y axes show drug concentrations. The zero plane across the z axis represents the theoretical additive effect; a positive value, displayed as a peak above the plane, indicates synergy, and a negative value, shown as a valley below the plane, indicates antagonism. Each experimental data point represents the average of five cell culture replicates, and 95% confidence intervals were used to evaluate the data. the therapy of other chronic infections with highly mutagenic RNA viruses, like hepatitis C virus (HCV) (41, 42) . In contrast, a comparable strategy is not routinely applied to manage infections with large DNA viruses, like HCMV (3, 4). The reasons for this are, among others, the relatively high toxicity of currently approved HCMV antivirals and the comparatively low mutation rate of DNA viruses, reducing the need for drug combinations. Thus, monotherapy will most likely remain the standard of care for HCMV prophylaxis in transplant recipients. Nevertheless, combination therapy might prove useful in the future, either in controlling HCMV replication in hard-to-treat conditions (e.g., infection with multiresistant viruses or treatment of established HCMV disease) or in hard-to-treat compartments, like the CNS or eye (27, 43, 44) .
The novel anti-HCMV drug letermovir may combine properties of an efficacious standalone drug and those of a drug that may be suitable for use in combination therapy alongside currently approved antivirals, given its (i) novel mode of action, (ii) favorable toxicity and tolerability profile, and (iii) proven clinical effi- a Antiviral activities of drug combinations were determined in a checkerboard fashion using a GFP-based fluorescence reduction assay. MacSynergy II software was used to calculate the synergy and antagonism volumes of the antiviral effects of two-drug combinations at the 95% confidence level. The positive and negative values from five cell culture replicates were individually summed to give the mean synergy and antagonism volumes. Datasets from at least 3 independent experiments were combined, and arithmetic means were calculated for each drug-drug combination. Volumes of synergy or antagonism greater than Ϯ50 M 2 % can be considered significant and may be important in vivo. cacy in treatment and prevention of HCMV infections (18) (19) (20) (21) (22) (23) . However, drug-drug interactions may be complex and can result in synergistic, additive, or even antagonistic effects, Thus, as a first step and a prerequisite for clinical use, we sought to evaluate the potential benefits or risks of combining letermovir with currently approved drugs for HCMV therapy using two-drug in vitro combinations while being aware that cell culture experiments by nature are not able to detect more complex interactions, such as metabolic effects, that would be expected in vivo.
In this study, a single checkerboard dataset was analyzed by the two main mathematical models of interaction: Loewe additivity and Bliss independence. Despite an ongoing academic debate, so far there is no generally accepted agreement on which of the two models is more appropriate, and moreover, discordant results produced by the different methods are not uncommon (38, 45) .
Consequently, we decided to analyze our data with both algorithms in order to obtain more comprehensive evaluations of drug combinations and to avoid potential biasing of the results of our studies by choosing only one specific interaction model. When letermovir was tested in combination with GCV, CDV, or ACV, it displayed clear-cut additive antiviral activity, demonstrated by both models, indicating validity of the results and excluding potential bias. The reason why discordant results were obtained for the letermovir-FOS combination is unclear. However, taking into account that the drug combination (i) clearly gave additive antiviral effects in the Bliss evaluation and (ii) did not deviate significantly from additivity at the EC 50 and/or EC 75 level when data were analyzed by the Loewe algorithm, an overall additive drug interaction, as was seen with the other polymerase inhibitors, is most likely. Nevertheless, the possibility of a low level of antagonism at some drug ratios or inhibition levels cannot be entirely excluded and warrants clinical evaluation.
Only a few data are available in the literature on combinations of viral terminase inhibitors with polymerase inhibitors. Evers et al. studied interactions of the discontinued cleavage/packaging inhibitors BAY38-4766 and BDCRB with GCV using the Bliss independence model (46) . It is noteworthy that, although they target the HCMV terminase complex, letermovir, BAY38-4766, and BDCRB are all chemically unrelated and are characterized by entirely distinct resistance profiles, rendering it unlikely that the molecules share the same mode of terminase interaction (18, 21, 24, 46) . Accordingly, significant antagonism was found between BAY38-4766 and GCV (Ϫ350 M 2 %), while BDCRB in combination with GCV displayed minimal synergy (ϩ53 M 2 %). However, since this minor synergy was coupled with increased cytotoxicity, the overall effect of the BDCRB-GCV combination was considered additive and is then consistent with our results obtained for the letermovir-GCV combination (46) .
Besides transplant recipients, HCMV infections are of particular concern among individuals with HIV (2). This prompted us to further explore the therapeutic potential of letermovir by evaluating its in vitro drug-drug interactions in combination with The EC 50 values were determined for the indicated fixed-dose drug combinations and for single-drug dilutions. EC 50 fold changes of the indicated drug combinations were calculated as outlined in Materials and Methods (dashed line: no effect/inertism; for consensus terminology for two-agent combined action concepts, see reference 38). Each data point represents the average of the results of three independent experiments and is shown with the standard deviation.
anti-HIV drugs used in HAART regimens. Since neither the Loewe nor the Bliss model can be applied if one of the two drugs in a combination does not by itself act as an inhibitor, data analysis of these experiments to determine whether the EC 50 of the active drug in the combination was affected by the second, noninhibitor compound was reduced. For these studies, an attempt was made to mimic drug levels anticipated in patients. Our studies indicate that (i) the anti-HCMV activity of letermovir will not be changed when administered concurrently with maximum therapeutic doses (C max ) of one of the tested anti-HIV drugs and (ii) the efficacy of the currently most relevant anti-HIV drugs will be unaffected when administered concomitantly with a physiological concentration of letermovir. Although these in vitro results likewise warrant clinical confirmation, the absence of antagonism across a broad panel of commonly used anti-HIV agents is encouraging, since it suggests that letermovir treatment of an active HCMV infection in HCMV-HIV-coinfected patients would not be compromised by concurrent HAART and vice versa.
In summary, none of the analyzed two-drug combinations described in this report yielded clear-cut significant antagonism, and none of the combinations exhibited synergistic cytotoxicity in cell culture. Thus, within the limits of the combinations assessed, our in vitro results suggest that letermovir may indeed offer the potential for combination therapy with approved anti-HCMV drugs and support the use of letermovir in HCMV-HIV-coinfected individuals undergoing HAART.
